We identified traditional risk factors and investigated poorly understood risk factors for suicide attempts according to gender in a large Korean population. We analyzed the data from 6,768 males and 12,475 females with suicidal ideation obtained from the nationwide 2013 Korean Community Health Survey. The dependent variable was suicide attempts within the past year. There was a significant trend towards an increase in suicide attempts with decreasing age in both genders. Compared with those who were married, suicide attempts were significantly higher among those who were widowed, divorced, or separated for males (odds ratio [OR], 2.07; 95% confidence interval [CI], 1.34-3.20), but lower for females (OR, 0.66; 95% CI, 0.45-0.98). Current smoking and depression were significant risk factor for suicide attempts in males and females. However, monthly household income, myocardial infarction, and osteoporosis were significantly associated with suicide attempts only in males, whereas education level, recipient of National Basic Livelihood Security, family contact, leisure activity, and drinking frequency were significantly associated only in females. These findings indicate that gender difference should be considered in the assessment, prevention, and management of future suicide attempts by community policy-makers and clinicians.
INTRODUCTION
Suicide is one of the most serious and urgent public health issues in Korea in part because the suicide rate is continuously and rapidly increasing. Suicide is the fourth leading cause of death in Korea behind malignant neoplasm, cerebrovascular disease, and heart disease (1) . In 2014, the suicide rate was 27.3 per 100,000 people, which is 2.4 times higher than the Organization for Economic Cooperation and Development (OECD) average and the highest among OECD members (2) .
It is important to identify the risk factors for suicidal ideation and suicide attempts in the general population because these suicidal behaviors are positively associated with completed suicide (2) . Although many risk factors for suicide attempts have been identified (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) , more effective intervention strategies for mental health and suicide prevention can be developed when the gender-specific underlying risk factors for suicide attempts are better understood (16) . To our knowledge, however, few studies have examined gender-specific risk factors for suicide attempts in a large general population. Furthermore, although many studies have investigated the relationships between sociodemographic factors and suicide attempts, relatively few studies have evaluated the associations of socio-family relationships, health behaviors, and health status with suicide attempts. Therefore, this study confirmed gender differences in the traditional risk factors associated with suicide attempts, providing evidence and a basis for improved suicide prevention policies. We also examined novel risk factors for suicide attempts according to gender using national survey data from a large sample of the general Korean population with suicidal ideation.
MATERIALS AND METHODS

Subjects
We analyzed data from the Korean Community Health Survey (CHS) that was conducted by the Korea Centers for Disease Control and Prevention between August and October 2013. The Korean CHS is a nationwide survey carried out by trained surveyors using computer-assisted personal interviewing methods. Multistage, stratified, and random samplings were used to select representative households from 253 local Korean communities based on the information obtained during resident registration; an average of 900 individuals from each local community were surveyed. The 2013 Korean CHS utilized a standardized questionnaire with 258 questions to assess a wide range of health topics including health status, morbidity, health ser-vice use, and health behaviors.
A total of 228,781 individuals who were 19 years of age or older participated in the 2013 survey. After excluding participants with missing data regarding sociodemographic variables, socio-family relationships, health behaviors, and health status, 19 ,243 participants (6,768 males and 12,475 females) who had experienced suicidal ideation were included in the final analyses of the associations between the study covariates and suicide attempts.
Measurements
The dependent variable was gender-specific suicide attempts among adults with suicidal ideation. Suicidal ideation was defined as having had thoughts of wanting to die in the past year. A suicide attempt was defined as having experienced suicidal ideation and actually making a suicide attempt in the past year. Data regarding four sets of potential risk factors for suicide attempts were collected using a standardized questionnaire: sociodemographic factors, socio-family relationships, health behaviors, and health status.
The sociodemographic factors included age group (19-44, 45-64, 64-74, and ≥ 75 years), residential region (urban and rural), marital status (never married, married, and widowed/divorced/separated), household composition (living alone, single generation, two generations, and three generations), education level (not educated, primary school, middle or high school, and college or higher), monthly household income (≤ 100, 101-200, 201-400, and ≥ 401 million won), employment status (employed, unemployed, and housewife/student), and National Basic Livelihood Security System status (recipient and non-recipient). The socio-family relationships included family contact, neighbor contact, friend contact, religious activity, friendship activity, leisure activity, and charity activity), grouping as < 1 time and ≥ 1 time per month.
Health behaviors included smoking status (never, former, and current smokers), drinking frequency (none, ≤ 1 time, 2-3 times, and ≥ 4 times per week), moderate physical activity ( ≤ 2 times and ≥ 3 times per week), walking activity ( ≤ 2 times and ≥ 3 times per week), and sleep duration ( ≤ 6 hours, 7-8 hours, and ≥ 9 hours per day). Health status included self-rated health (good, fair, and poor), self-rated oral health (good, fair, and poor), perceived usual stress (very low, low, high, and very high), experience of depressive mood (no and yes), and body mass index (BMI; ≤ 18.4, 18.5-24.9, and ≥ 25.0 kg/m 2 ). Hypertension, diabetes, dyslipidemia, stroke, myocardial infarction, osteoarthritis, osteoporosis, asthma, hepatitis B, and depression were classified as diagnosed or never diagnosed.
Statistical analysis
The gender-specific characteristics of the participants were compared based on the presence or absence of suicide attempts using χ 2 tests. Before and after adjusting for all of the evaluated covariates (sociodemographic factors, socio-family relationships, health behaviors, and health status), the odds ratio (OR) and 95% confidence interval (CI) values for suicide attempts for each factor were estimated using a multivariate logistic regression analysis. All statistical analyses were conducted with SPSS software version 22.0 (SPSS; Chicago, IL, USA) and a P value < 0.05 was considered to indicate statistical significance.
Ethics statement
This study was conducted in accordance with the Declaration of Helsinki guidelines. Written informed consent was obtained from all participants in the Korean CHS and the survey protocol was approved by the institutional review board of the Korean Centers for Disease Control and Prevention (2013-06EXP-01-3C).
RESULTS
Suicide attempts according to gender and age Of the 6,768 males and 12,475 females who had experienced suicidal ideation, 314 males (4.6%) and 481 females (3.9%) actually made a suicide attempt within the past year. The rates of suicide attempts decreased with age in both males and females (both P < 0.001). The rates of suicide attempt were 6.1%, 5.1%, 4.7%, 6.2%, 5.3%, 2.7%, and 1.7% for males and 7.1%, 5.7%, 4.7%, 3.5%, 3.7%, 2.3%, and 1.3% for females in the 19-29, 30-39, 40-49, 50-59, 60-69, 70-79, and ≥ 80 age groups, respectively (Fig. 1) . Tables 1 and 2 show the gender-specific associations of sociodemographic factors, socio-family relationships, health behaviors, and health status with suicide attempts. In both males and females, the proportion of suicide attempts significantly decreased with increasing age (all P < 0.001). Of the sociodemographic factors, marital status, household composition, monthly Values are presented as number (%). Table 2 . Continued household income, employment status, and National Basic Livelihood Security System status were significantly associated with suicide attempts among males (all P < 0.05). By contrast, region of residence, marital status, household composition, education level, and National Basic Livelihood Security System status were significantly associated with suicide attempts among females (all P < 0.05) ( Table 1) . Of the socio-family relationships, family contact, friend contact, and friendship activity were significantly associated with suicide attempts among males, whereas family contact, neighbor contact, friendship activity, and leisure activity were significantly associated with suicide attempts among females (Table 1) . Regarding health behaviors, smoking status was significantly associated with suicide attempts in both males and females. Moderate physical activity and sleep duration were significantly associated with suicide attempts among males, while drinking frequency was significantly associated with suicide attempts among females (Table 2) . Of the health statuses, self-rated health, perceived usual stress, experience of depressive mood, myocardial infarction, and depression were significantly associated with suicide attempts in both genders. Self-rated oral health, stroke, and osteoporosis were significantly associated with suicide attempts among males, while BMI, hypertension, and asthma were significantly associated among females (Table 2) .
Gender-specific association of covariates with suicide attempts
OR and 95% CI values for the gender-specific relationships between suicide attempts and related factors Table 3 shows the unadjusted and fully adjusted gender-specific relationships between suicide attempts and related factors. There was a significant trend towards an increase in suicide attempts with decreasing age in both genders. Although no significant associations between education level and suicide attempts were observed among males, there was a significant increasing trend in suicide attempts with decreasing education level (OR, 2.39; 95% CI, 1.44-3.97 for no formal education versus college or higher) among females. Suicide attempts were significantly more frequent in males earning 101-200 million won (OR, 1.84; 95% CI, 1.12-3.03) and ≤ 100 million won (OR, 1.94; 95% CI, 1.14-3.28) compared with ≥ 401 million won. Unlike males, there was no significant association between monthly household income and suicide attempts among females. Only females in the National Basic Livelihood Security System had a higher OR for suicide attempts (OR, 1.42; 95% CI, 1.03-1.96). No significant associations were observed between residential region, household composition, or employment status and suicide attempts.
Less family contact (OR, 1.25; 95% CI, 1.00-1.58) and less leisure activity (OR, 1.45; 95% CI, 1.05-2.01) were positively associated with suicide attempts among females, while none of the socio-family relationships were associated with suicide attempts among males.
Compared with never smokers, suicide attempts were significantly higher among current smokers in both males and females and among former smokers in females only. Only females showed a significant increase in suicide attempts with drinking frequency. Compared with females who never drank alcohol, females who drank alcohol 2-3 times per week (OR, 1.79; 95% CI, 1.27-2.52) and ≥ 4 times per week (OR, 1.91; 95% CI, 1.21-3.01) had a significantly higher likelihood of suicide attempts.
Self-rated health and self-rated oral health were not associated with suicide attempts. However, psychological indices such https://doi.org/10.3346/jkms.2016.31.12.2010 Values are presented as OR (95% CI). . Of the various chronic diseases evaluated in this study, participants who had ever been diagnosed with myocardial infarction (OR, 1.98; 95% CI, 1.14-3.43) and osteoporosis (OR, 2.07; 95% CI, 1.19-3.59) were significantly associated with suicide attempts only in males.
DISCUSSION
Suicide rates are higher among males than females in almost all countries (17) and the suicidal mortality for males is 2.4-fold higher than that for females in Korea (1). However, previous findings regarding the association between gender and suicide attempts have been inconsistent; some studies found that females have a greater risk for lifetime suicide attempts compared with males (5, 6, 8, 10) , while others found that gender was not associated with suicide attempts (7, (11) (12) (13) 15) . Until now, the association between gender and suicide attempts had not been determined in Korea, although gender was not significantly associated with suicide attempts in this study (data not shown). The suicide mortality per 100,000 persons in Korea increases with age from 4.5 deaths in those between the ages of 10 and 19 years to 78.6 deaths among those 80 years and over (1) . Although a few studies have found no association between age and suicide attempts (8, 11) , many studies have reported that suicide attempts are predicted by a younger age (5, 6, 12, 15) . In this study, we found that suicide attempts were predicted by a younger age in both males and females, suggesting that younger age is a potent predictor of suicide attempts in both genders.
Studies have observed a significant association between marital status and suicide attempts, reporting that people who are unmarried, separated, or divorced are more likely to have suicide attempts than those who are married (3) (4) (5) 10, 12) . However, other studies have found that marital status is not associated with suicide attempts (7, 11, 15) . In the present study, males who were widowed, divorced, or separated participants had a higher risk for suicide attempts than that of male participants who were married, whereas the risk was lower risk for females. It is difficult to explain the opposing associations between marital status and suicide attempt according to gender in our study. One possible explanation is that males are more vulnerable after losing their spouse, while females are more likely to be supported by meaningful social and familial networks (18) . In other words, compared with females, males have no safety social connections after marital breakdown. Another study also showed that divorce has a negative effect on suicidal mortality only among males (18) . Further research is needed to confirm the genderspecific effect of marital status on suicide attempts.
A majority of studies have shown that education level is not independently associated with suicide attempts (7, 8, (10) (11) (12) (13) 15) , while only one study reported a significant association (6) . Lower levels of education are significantly associated with higher suicide rates in Korea (9), possibly because educational status has a more significant impact on social variables, such as occupation and income, in Korea than in other countries. In the present study, a lower level of education was an independent risk factor for suicide attempts in females, but not in males, suggesting that education level affects females more strongly.
Household economic status and financial problems are not associated with suicide attempts (8, 13, 15) , although people with poor financial perceptions, compared with people with good financial perceptions, are more likely to have suicidal ideation (10) . This study found that household income was significantly associated with suicide attempts in males but not in females. One possible explanation relies on traditional gender roles in Korea in which the family's breadwinner is most often male. Only among males was unemployment a significant factor associated with suicide attempts in unadjusted models, although this association decreased after fully adjusting for other factors. Recipients of National Basic Livelihood Security System, which is the Korean social assistance system, were identified as being at risk for suicide attempts among females. Although there were gender differences in the factors associated with suicide attempts, the present results showed that socioeconomic status (SES) indicators such as education, income, employment, and social assistance, were significantly associated with suicide attempts. Previous research has shown that low SES characteristics are directly associated with the risks of suicide (19) and suicide attempts (14) . Strong connections with family and community support may be protective factors against suicide. This study found weak, but significant, associations for a low frequency of family contact and leisure activity with suicide attempts in females. Family discord is a significant risk factor of suicide in the elderly (20) and social integration (social interaction and religious involvement) is independently associated with suicide in adults (21) . However, to date, few studies have examined the effects of socio-family environments on suicide attempts according to gender. Family conflict and a poor relationship with one's family are more likely to be associated with suicidal ideation and suicide attempts (8, 13) . Significant associations of subjective (feeling) and objective (living alone or being without friends) loneliness have been found with suicidal ideation and suicide attempts (22) but social support is not significantly associated with either suicidal ideation or suicide attempts (15) .
Smoking and risky alcohol consumption have been identified as risk factors for suicide mortality (23) . We found that current smoking was associated with suicide attempts in both genders, while frequent drinking was associated in females, but not males. Smoking and alcohol were independently associated with suicide attempts in a meta-analysis (13) and alcohol-use disorders were found to be independently associated with suicide attempts (6) . By contrast, it has been reported that neither suicidal ideation nor suicide attempts are predicted by alcohol disorders (12) or alcohol abuse (5) . The correlation between unhealthy behaviors (smoking, alcohol abuse, and drug abuse) and psychiatric disorders might explain the relationships of smoking and alcohol consumption with suicide attempts (24) .
A current review observed a significant link between life stressors and suicidal behaviors across different age groups and a wide range of countries (25) . A stressful event may push a person over the edge and lead to and suicide attempts. The present results show that very high perceived usual stress was significantly associated with suicide attempts in both genders. Depression is a significant predictor of risk of death by suicide (2, 26) . In the present study, depression was a potent risk factor for suicide attempts in males and females. Moreover, in both genders, the experience of depressive mood was significantly associated with suicide attempts. These findings concur with previous studies reporting significant relationships between depression and suicide attempts (5, 8, 11, 12, 15) . In a path analysis of elderly subjects, depressive symptoms had the strongest influence on suicidal ideation and suicide attempts (27) . In addition, both major and minor depression disorders are significant predictors of suicide in the old elderly (28) and depressive mood is independently associated with suicidal ideation in the general population (29) .
Serious physical illness is also a significant predictor of suicide in the old elderly (28) . Major physical diseases such as cancer and coronary heart disease significantly elevate the risk of suicide, particularly among women (30) . In the present study, however, myocardial infarction and osteoporosis were significantly associated with suicide attempts. More severe chronic diseases are associated with a higher risk of suicide attempts (8) , while some studies have shown that physical illnesses or multimorbidity is not associated with suicide attempts (13, 15) .
Several limitations should be considered when interpreting the present findings. First, the cross-sectional design used in this study prohibited the assessment of causal relationships, and thus it is uncertain whether the identified risk factors were present prior to the occurrences of suicidal ideation and suicide attempts. Second, because the information regarding suicide attempts was retrospectively assessed by self-report, it is possible that there was a recall bias. Third, information about suicide attempts was collected from only those who survived a suicide attempt because suicidal behaviors could not be evaluated from those who completed a suicide. Fourth, it was assumed that only subjects with suicidal ideation would attempt suicide, and as a result, impulsive suicidal attempts without suicidal ideation were not evaluated. However, when the associations between the studied risk factors and suicidal attempts were further analyzed including small numbers of impulsive suicidal attempts without suicidal ideation, similar findings were observed. Despite these limitations, the present study has several strengths. Data from a national survey were used, and thus a large nationally representative sample of the general population was evaluated. In addition, multiple covariates such as sociodemographic information, socio-family relationships, health behaviors, and various health statuses were simultaneously investigated according to gender.
In conclusion, this study identified gender-specific poorly understood risk factors for suicide attempts that may be useful for policy-making and suicide prevention. Gender differences should be considered in the assessment, prevention, and management of future suicide attempts by community policy-makers and clinicians. Further longitudinal studies are needed to characterize the gender-specific causal relationships between risk factors and suicidal behaviors fully.
DISCLOSURE
